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TITLE OF THE INVENTION 

IMAGE FORMING APPARATUS 



BACKGROUND OF THE INVENTION 
Field of the invention 

The present invention is related to an image forming 
apparatus such as a copying machine, printer, or facsimile 
machine using electrophotographic process, specifically to 
an image forming apparatus having a belt member onto which 
images are to be formed. 
Description of the Related Art 

Generally, an image forming apparatus is known in which a 
toner image formed on a belt member is directly or indirectly 
transferred to a copy sheet. 

One of such image forming apparatuses is, for example, a 
tandem type color image forming apparatus in which a plurality 
of image forming devices are located along an intermediate 
transfer belt as the belt member looped over a plurality of 
rollers. In the image forming apparatus, image forming devices 
of, for example, black (B), yellow (Y), magenta (M), and cyan (C) 
are arranged one after another along the intermediate transfer 
belt in the direction of travel of the belt . Each of the image 
forming devices is provided with an electric charger, a 
photoreceptor drum which is an image carrier member , an exposure 
unit, a developing device , and a cleaning unit , etc. The latent 
image formed on the photoreceptor drum is developed to a toner 
image by the developing device and the toner image on the drum 
is transferred as a primary transferred image to the 
intermediate transfer belt. 
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In this way, the toner images of B , Y, M, and C are sequent ially 
transferred to the intermediate transfer belt , and color images 
are formed on the intermediate transfer belt . The color toner 
images are transferred to a copy sheet at the secondary image 
transferring position as a secondary transferred image, then 
the color image on the copy sheet is permanently fixed to the 
copy sheet by a fusing unit to be released. 

Said intermediate transfer belt is generally unitized as 
an intermediate image transfer unit as shown in FIG . 4 . In FIG . 4 , 
the intermediate image transfer unit has a unit frame 11 to 
which are attached a driving roller 46, a follower roller 48, 
and a tension roller 47, the rollers being an example of said 
plurality of rollers . An intermediate transfer belt 4 5 is looped 
over these rollers . The intermediate transfer belt 45 is driven 
by the driving roller 46 to travel in the direction of an arrow 
as shown in FIG. 4. A black, yellow, magenta, and cyan image 
forming devices, for example though not shown in Fig 4, are 
arranged between the tension roller 47 and the driving roller 
46 one by one above the belt 45 in order from upstream to 
downstream of the traveling direction of the belt 45, and the 
transfer of the images on the intermediate transfer belt 45 
to a copy sheet ( secondary image transfer) is done at the 
position of the follower roller 46. 

In the color image forming apparatus , a concentration sensor 
for detecting the concentration of the toner image transferred 
to the intermediate transfer belt 45 (primary transferred 
image) and a registration sensor for adjusting the timing of 
the primary transferred image on the intermediate transfer 
belt to reach the position of second image transferring and 
the timing of transferring the copy sheet to the position of 
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secondary image transferring, are provided (hereafter, said 
concentration sensor and registration sensor are together 
referred to as an image read sensor) . 

Errors in image formation due to the conditions of the 
environment in which the image forming apparatus is used and 
variations in the constituent parts of the image forming 
apparatus, are eliminated by virtue of the image read sensor. 

An optical sensor, for example, is used for the image read 
sensor. Generally, when using an opt ical sensor it is necessary 
to accurately adjust the distance between the sensor and the 
object to be measured. If the distance from the sensor to the 
object deviates from the right distance, the sensitivity of 
the sensor decreases and accurate detection is not possible. 

As described above, the intermediate transfer belt 45 is 
looped over the driving roller 46, follower roller 48, and 
tension roller 47, the belt being tensioned by means of the 
tension roller 47 so that it does not slack. On the other hand, 
the follower roller 48 is located nearer to the tension roller 
47 in order to configure the intermediate transfer unit in 
low profile to realize a compact unit . As a result , the distance 
between the driving roller 46 and the follower roller 48 (i.e. 
the position of secondary image transferring) becomes long. 

As shown in FIG. 5, an image read sensor 21 is attached to 
a support member 21a to face toward the intermediate transfer 
belt 45 at the position between driving roller 46 and follower 
roller 48 to detect the toner images transferred to the 
intermediate transfer belt 45 . 

The intermediate image belt 45 is generally made of rubber 
material, and the distance between the driving roller 46 and 
follower roller 48 is very long compared with that between 
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the follower roller 48 and tension roller 47. As a result, 
there is the case the intermediate transfer belt 45 slacks 
as shown in FIG. 6 by dashed double dotted line. When the slack 
of the belt like this occurs, the image on the belt falls out 
of focus of the image read sensor and the accuracy of detection 
of image is deteriorated. 

The intermediate image transfer unit is mounted detachably 
on the image forming apparatus to be replaced as needed. When 
replacing the intermediate image transfer unit , it is necessary 
to position the intermediate image transfer unit to keep the 
distance between the intermediate transfer belt 45 and the 
image read sensor 21 as it was before the replacement. For 
this, the image read sensor 21 is attached to the bottom face 
of a frame member 22 fixed to the casing not shown of the image 
forming apparatus, the frame member 2 2 having supporting 
recesses 22a formed on both side walls thereof for supporting 
the rotation shaft 46a of the driving roller 46 as shown in 
FIG. 7 (a) and (b) . When the intermediate image transfer unit 
3 0 is replaced, the rotation shaft 4 6a of the new unit is located 
on the supporting recesses 22a. 

However, even if the positioning of the intermediate image 
transfer unit 30 is performed as shown in FIG. 7 (a), (b) to 
keep the distance between the belt 45 and the image read sensor 
21, if the belt 45 slacks, the surface of the belt 45 can not 
be brought in focus of the image read sensor 21, resulting 
in deteriorated accuracy of image reading. 

There is disclosed an image forming apparatus, in which 
the image read sensor is located at the position remotest from 
the second image transferring position, where the intermediate 
transfer belt is traveling in the direction perpendicular to 
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the direction of the movement of the secondary image transfer 
roller for engaging/disengaging with/from the belt and where 
the toner image transferred onto the belt can be read (see 
Japanese Laid-Open Patent Application No . 2000-321838, column 
0062-0067, FIG. 1) . 

It is possible by the method of said disclosure to deal 
with the vibration of the intermediate transfer belt induced 
by the engaging/disengaging of the secondary image transfer 
roller with/from the belt at the second image transferring 
position, for when the image read sensor is located at the 
position remotest from the second transferring position and 
capable of reading the toner image transferred onto the 
intermediate transfer belt traveling in the direction 
perpendicular to the direction of engaging /disengaging 
movement of the secondary image transfer roller with/from the 
belt, the influence that the vibration in the direction 
perpendicular to the image plane exerts upon the accuracy of 
reading image is the smallest. However, the slack of the 
intermediate transfer belt itself is not taken into 
consideration, and when the image read sensor faces the belt 
at the driving roller, there remains a problem that the 
influence of the driving motion of the driving roller can not 
be evaded. 

Further, in said disclosure no consideration is given as 
to how the positioning of the intermediate image transfer unit 
and the image read sensor is done, and moreover there is a 
problem that it is difficult to locate the image read sensor 
near the driving roller, for space is limited near the driving 
roller . 

Any way, there are problems that it is not possible to 
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accurately read or detect the image due to the slack of the 
intermediate transfer belt and that accurate relative 
positioning of intermediate transfer belt and the image read 
sensor is difficult. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an image 
forming apparatus capable of reading with high accuracy the 
image on a belt member such as an intermediate transfer belt. 
Another object of the invention is to provide an image forming 
apparatus in which the positioning of an image read sensor 
is easy. 

The present invention proposes an image forming apparatus 
comprising in the casing of the apparatus; a belt member which 
is a photosensitive belt or an intermediate transfer belt or 
a transfer material carrying belt , a driving roller for driving 
said belt member, a follower roller, a tension roller for 
tensioning said belt member, the tension roller being located 
at the position remoter than the position of said follower 
roller from said driving roller, the distance between said 
driving roller and said follower roller being longer than that 
between said follower roller and said tension roller; an image 
detecting means located at a position facing the belt member 
between said driving roller and follower roller for detecting 
the toner image on said belt member; and a contact member 
contacting the inside surface of the belt member at the position 
facing said image detecting means across the belt member to 
push the belt member toward said image detecting means. 

By locating an image detecting means (image read sensor) 
for detecting the toner image on the belt member facing the 
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belt member between the driving roller and follower roller 
and allowing the contact member to push the belt member toward 
the image detecting means in the state the contact member 
contacts the belt member while facing the image detecting means 
across the belt member, the belt member does not slack or the 
distance between the image detecting means and belt member 
at the position of the shaft member does not change even if 
slack or vibration occurs in the belt member, the distance 
between the image detecting means and belt member can always 
be kept constant . Therefore, the accuracy of detect ion of image 
is not deteriorated. 

For example, the belt member, driving roller, follower 
roller, and tension roller are integrated as a belt unit, said 
contact member being attached to the belt unit. 

By composing so that the contact member is attached to the 
belt unit integrating the belt member , driving roller , follower 
roller, and tension roller, the distance between the image 
detecting means and the surface of the belt member can be kept 
always constant. 

In the present invention, the contact member is a shaft 
member which is supported for rotation in the belt unit such 
that the outer perimeter thereof contacts the inside surface 
of the belt member. Further, the casing of the apparatus is 
provided with a supporting frame with said image detecting 
means attached thereto, and the supporting frame has at least 
two supporting recesses for supporting said shaft member, and 
said image detecting means is fixed to said supporting frame 
so that the image detecting means faces the line connecting 
the centers of said supporting recesses. The belt unit is 
detachable to said casing of the apparatus, and said shaft 



7 



member comes to be supported in the supporting recesses when 
said belt unit is mounted to the casing of the apparatus. 

By using as the contact means the shaft member which is 
supported for rotation in the belt unit such that its outer 
perimeter contacts the inside surface of the belt member, and 
by fixing the image detecting means to the supporting frame 
which is attached to the casing of the apparatus having at 
least two supporting recesses at the position the image 
detecting means faces the line connecting the centers of the 
supporting recesses, it becomes easy to position the shaft 
member so that the shaft member faces the image detecting means 
and the distance between the image to be detected on the belt 
member and the image detecting means is kept always constant. 
As a result, the accuracy of detection of image is always kept 
high . 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.l is a schematic illustration of an example of the 
configuration of the image forming apparatus according to the 
present invention . 

FIG. 2 is a side view showing the positioning of the image 
read sensor and shaft member in the image forming apparatus 
of FIG . 1 , the intermediate transfer belt as a belt member being 
sandwiched between them. 

FIG . 3 is an illustration for explaining the supporting frame 
which supports the shaft member and to which the image read 
sensor is attached in the image forming apparatus of FIG.l, 
(a) is a side view, and (b) is a perspective view. 

FIG . 4 is a perspective view showing schematically an example 
of an intermediate transfer unit. 
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FIG. 5 is a side view showing positioning of the image read 
sensor relative to the intermediate transfer belt of a 
conventional image forming apparatus. 

FIG. 6 is an illustration showing when the intermediate 
transfer belt shown in FIG. 5 slacks. 

FIG . 7 is an illustration for explaining the supporting frame 
which supports the rotation shaft of the driving roller and 
to which the image read sensor is attached in the conventional 
image forming apparatus, 

(a) is a side view, and (b) is a perspective view. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A preferred embodiment of the present invention will now 
be detailed with reference to the accompanying drawings. It 
is intended, however, that unless particularly specified, 
dimensions, materials, relative positions and so forth of the 
constituent parts in the embodiments shall be interpreted as 
illustrative only not as limitative of the scope of the present 
invention . 

Referring to FIG. 1, the image forming apparatus is provided 
with a plurality of image forming units 41-44, each of the 
units being provided with a photoreceptor drum (latent image 
carrier member) 41a~44a and a toner container 41b~41b. 

In the example of FIG.l, each of the image forming unit 
41, 42, 43, and 44 corresponds respectively to black(B), 
yellow (Y) , magenta (M) , and cyan(C) . The photoreceptor drums 
41a~44a of the image forming unit 41-44 are arranged in sequence 
in the direction of traveling of the intermediate transfer 
belt 45, the photoreceptor drum 41a being located in the 
extremity of upstream side and the photoreceptor drum 44a being 
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located in the extremity of downstream side. 

The intermediate transfer belt 4 5 is supported by the driving 
roller 46, tension roller 47, and follower roller 48, these 
rollers being supported by a frame 11 to compose the 
intermediate transfer unit (see FIG. 4). The intermediate 
transfer unit is mounted detachably to the casing 32 of image 
forming apparatus . The intermediate transfer belt 45 is driven 
by the driving roller 46 to travel in the direction indicated 
by the arrow in the drawing, the belt 45 being properly tensioned 
by means of the tension roller as mentioned later. 

When the intermediate transfer unit is mounted to the casing 
32 of the image forming apparatus, the follower roller 48 is 
positioned to face the secondary image transfer roller 49. 
The primary image transferring section is defined between the 
driving roller 46 and tension roller 47 , and said image forming 
units 41, 42, 43, and 44 are arranged along the primary image 
transferring section . 

The intermediate transfer belt 45 is inclined upward from 
the left to the right in the drawing in the primary image 
transferring section, that is, the intermediate transfer belt 
45 is inclined upward from the photoreceptor drum 41a toward 
the photoreceptor drum 44a. The follower roller 48 is located 
near the position vertically below the photoreceptor drum 41a. 
As a result , the follower roller 48 is located near the tension 
roller 47 . 

When forming a toner image on a recording medium (copy sheet ) , 
toner images are formed on the photoreceptor drums 41a~44a 
in synchronization with the traveling of the intermediate 
transfer belt 45. The toner images on the photoreceptor drum 
are transferred sequentially onto the intermediate transfer 
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belt 45 to form the primary transferred toner images. The copy 
sheet (not shown in the drawing) is fed from a sheet feeder 
60, first reversed by the sheet reversing roller 61 and then 
transported on the copy sheet transfer path 62 passing through 
a pair of registration rollers 62a, to the secondary image 
transferring position . The copy sheet is nipped together with 
the intermediate transfer belt 45 between the follower roller 
48 and secondary image transfer roller 49, and the primary 
transferred toner images are transferred to the copy sheet 
by means of the secondary image transfer roller 49. The 
secondary image transfer roller 49 is secured inposition unlike 
the case with conventional image forming apparatuses. When 
the secondary image transfer to the copy sheet is not performed, 
a transfer bias voltage of the polarity opposite to that applied 
when image formation is carried out is applied to the secondary 
image transfer roller 49 to prevent the contamination of the 
secondary image transfer roller 4 9 by toner . 

Then the copy sheet is transported to a fusing unit 63 
consisting of a pair of rotors. After fusing, the sheet is 
transferred through a pair of transfer rollers 63a and a pair 
of ejecting rollers 64a to be released to a catch tray 64. 
The copy sheet may be fed manually onto the copy sheet transfer 
path 6 2 by utilizing a roller 61a for manual feeding . 

Referring also to FIG. 2, between the driving roller 46 and 
follower roller 48 is located the image read sensor 21 facing 
the intermediate transfer belt 45. The image read sensor 21 
is fixed to a supporting frame 25 which is a constituent member 
of the casing not shown in FIG . 2 of the image forming apparatus . 
The toner image on the intermediate transfer belt 45 is read 
by the image read sensor 21, for example, to control the drive 
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timing of the registration rollers and to adjust the 
concentration of the image. 

A shaft member 23 of circular cross section is located at 
the position facing the image read sensor 21 across the 
intermediate transfer belt 45, outer perimeter of the shaft 
member 23 being in contact with the inside surface of the 
intermediate transfer belt 45 and pushing the intermediate 
transfer belt 45 toward the image read sensor 21 as shown in 
FIG. 2 by an arrow. 

The shaft member 23 is supported for rotation by the frame 
not shown in the drawing of the intermediate transfer belt 
unit at the position the image read sensor 21 faces the shaft 
member 23 across the intermediate transfer belt 45 when the 
intermediate image transfer unit is mounted on the casing of 
the image forming apparatus. The outer perimeter of the shaft 
member 23 is coated with fluorine or molybdenum, etc. 

Since the intermediate transfer belt 45 is pushed by the 
shaft member 23 toward the image read sensor 21 between the 
driving roller 46 and follower roller 48, and the image read 
sensor 21 is located to face the shaft member 23 across the 
intermediate transfer belt 45, that means that the image read 
sensor 21 reads the image on the intermediate transfer belt 
45 at the position the shaft member 23 is located where the 
possibility of slacking of the belt 45 is less. Therefore, 
even if slack or vibration occurs in the belt 45, the distance 
between the image read sensor 21 and intermediate transfer 
belt 45 can be always kept to coincide with the focal length 
of the image read sensor 21. Therefore, the accuracy of 
detection of image is not deteriorated. 

Referring to FIG. 3 (a) and (b) , in this example the image 
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read sensor 21 is fixed to the supporting frame 26. The 
supporting frame 26 has a bottom plate 2 6a and a flange part 
26b and 26c, both the flame parts extending upward in both 
edge parts of the bottom plate 26a in the direction 
perpendicular to the bottom plate 26a. The distance between 
the flange parts 26b and 26c is wider than the width of the 
intermediate transfer belt 45. The supporting frame 26 is a 
constituent member of the casingof the image forming apparatus . 

Supporting recesses 27, which face to each other, and of 
which only one can be seen in FIG. 3 (a) and (b) , are formed 
on the top of the flange part 2 6b and 2 6c, and the shaft member 

23 is supported on the supporting recesses 27. The image read 
sensor 21 is fixed to the upper face of the bottom plate 26a 
such that the image read sensor 21 is positioned such that 
its center is on the plane which is perpendicular to the bottom 
plate 26a and contains the line connecting the center of the 
supporting recesses 27. 

As mentioned before, the intermediate image transfer unit 

24 is detachably mounted to the casing of the image forming 
apparatus . When replacing the intermediate image transfer unit 
24, the unit is mounted to the casing of the image forming 
apparatus such that both end parts of the shaft member 23 are 
placed on the supporting recesses 27. 

By mounting the intermediate image transfer unit 24 like 
this, the shaft member 23 is located naturally on the line 
connecting the center of the supporting recesses 2_7. As the 
image read sensor 21 is fixed right below the line, the relative 
positioning of the shaft member 23 to the image read sensor 
21 can be easily performed, and as a result the accuracy of 
detect ion of image does not change by replacing the intermediate 
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image transfer unit 24. 

Although in the embodiment, the explanation was done about 
the image forming apparatus in which an intermediate transfer 
belt is used as a belt member, it is needless to say that the 
present invention can be applied to other belt members such 
as transfer material carrying belt or photosensitive belt. 

As has been described in the foregoing, according to the 
present invention, an image detect ing means ( image read sensor ) 
for detecting the toner image on a belt member is located facing 
the belt member between the driving roller and follower roller, 
and a contact member (shaft member) is provided so that it 
contacts the inside surface of the belt member to push the 
belt member toward the image detecting means , so the belt member 
does hardly slack. Even if slack or vibration occurs, the 
distance between the image detecting means and the contact 
member does not change, so that the distance between the image 
detecting means and the belt member can be kept always constant . 
Therefore, the accuracy of detection of image is not 
deteriorated . 

In the present invention, the belt member, driving roller, 
follower roller, and tension roller are integrated as a belt 
unit and the contact member is attached to said unit, so that 
the distance between the image detecting means and the belt 
member can be kept always constant . 

In the present invention, a shaft member is used as contact 
means, the shaft member is supported for rotation in the belt 
unit such that its outer perimeter contacts the inside surface 
of the belt member of the belt unit between the driving roller 
and follower roller, the image detecting means is attached 
to the supporting frame which is a constituent part of the 
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casing of the image forming apparatus and has at least two 
supporting recesses for supporting said shaft member when the 
belt unit is mounted to the image forming apparatus, the image 
detecting means being fixed to the supporting frame such that 
it faces the line connecting the centers of the supporting 
recesses, so that it is easy to position the shaft member to 
face the image detecting means properly to keep always constant 
the distance between the image detecting means and the belt 
member. As a result, the accuracy of detection of image is 
always kept high. 
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